The roles of serine proteases and protease activated receptors have been extensively studied in coagulation, wound healing, inflammation, and neurodegeneration. More recently, serine proteases have been suggested to influence synaptic plasticity. In this context, we examined the role of protease activated receptor 1 (PAR1), which is activated following proteolytic cleavage by thrombin and plasmin, in emotionally motivated learning. We were particularly interested in PAR1 because its activation enhances the function of NMDA receptors, which are required for some forms of synaptic plasticity. We examined several baseline behavioral measures, including locomotor activity, expression of anxiety-like behavior, motor task acquisition, nociceptive responses, and startle responses in C57Bl/6 mice in which the PAR1 receptor has been genetically deleted. In addition, we evaluated learning and memory in these mice using two memory tasks, passive avoidance and cued fear-conditioning. Whereas locomotion, pain response, startle, and measures of baseline anxiety were largely unaffected by PAR1 removal, PAR1À/À animals showed significant deficits in a passive avoidance task and in cued fear conditioning. These data suggest that PAR1 may play an important role in emotionally motivated learning.
Introduction
Several reports suggest that proteins primarily known for their role in coagulation and neurodegeneration are also important for central nervous system (CNS) function, including stress-induced alterations in learning and memory (Pang et al., 2004; Pawlak et al., 2002 Pawlak et al., , 2005 . For example, Pawlak et al. (2005) have demonstrated that a stressinduced decrease in NMDA receptor expression is enhanced by plasmin expression. Mice deficient in the precursor to plasmin, plasminogen or the enzyme that converts plasminogen to plasmin, tissue plasminogen activator (tPA), were protected from this decrement in NMDA receptor expression, as well as the cognitive decline associated with stress (Pawlak et al., 2005) . tPAÀ/À mice also showed deficits in hippocampal learning that were reversed by tPA administration (Pawlak et al., 2002) . Both tPA À/À and plasminogen À/À mice showed deficits in conditioned reward (Nagai et al., 2004) . Plasmin expression and function are also necessary for activation of brain-derived neurotrophic factor (BDNF) from its propeptide form. Without plasmin, BDNF-dependent latephase long-term potentiation (LTP), which has been proposed be the molecular correlate of some forms of memory formation, is inhibited (Pang et al., 2004) . We have previously demonstrated a critical role for BDNF within the
